BACKGROUND/OBJECTIVE: Intake of sugar-containing beverages (SCBs) has been associated with higher body mass index (BMI) in childhood. The potential effect of SCB intake during infancy is unclear. We examined the association of SCB intake at 13 months with BMI development until 6 years and body composition at age 6 years. SUBJECTS/METHODS: This study included 2371 Dutch children from a population-based prospective cohort study. SCB intake at 13 months was assessed using a Food Frequency Questionnaire with validation against 24-h recalls and was standardized for total energy. BMI was calculated from repeated weight and height measurements, and age-and sex-specific s.d. scores were calculated. Adiposity was measured using Dual-energy X-ray absorptiometry. RESULTS: In girls, higher SCB intake at 13 months was significantly associated with higher BMI at ages 2, 3, 4 and 6 years (at age 6 years BMI (s.d. score) increase 0.11 (95% confidence interval (CI) +0.00; 0.23), high versus low intake). We observed a tendency towards higher android/gynoid fat ratio in girls with high intake (s.d. increase 0.14 (95% CI − 0.02; 0.29), versus low intake) but not with body fat percentage. In boys, there was no association with BMI or body composition, but boys with high SCB intake at 13 months were taller at age 6 years (s.d. increase 0.14 (95% CI +0.00; 0.27), versus low intake). CONCLUSIONS: Higher SCB intake at 13 months was associated with higher BMI up to age 6 years in girls but not in boys. Our results imply that the unfavorable effects of SCB intake start early in life and that dietary advice regarding limiting SCB intake should already be given early in life.
INTRODUCTION
The prevalence of childhood obesity has increased dramatically over the past decades. In 2010, it was estimated to be 11.7% in the developed countries. 1 Similarly, intake of sugar-containing beverages (SCBs) has increased and is the largest single source of energy and sugars also in preschool children. 2, 3 A recent systematic review and meta-analysis by Malik et al., 4 including 30 publications (observational and intervention studies), concluded that higher intake of SCBs was associated with more weight gain, both in children and in adults. In line with these findings, a double-blind randomized controlled trial among school children showed that intake of sugar-sweetened beverages (as compared with artificially sweetened beverages) increased body mass index (BMI), skinfold thickness, waist-to-height ratio and fat mass. 5 This study also supported the hypothesis that ingestion of calories from SCBs is accompanied by a lower and shorter feeling of satiety as compared with calories from solid foods, leading to an increased total energy intake. 6, 7 Despite this compelling evidence in school children, adolescents and adults, the effects of SCBs in preschool children are largely unknown. Fruit concentrates are frequently consumed in this age group, and although more nutritious than soft drinks, they contain a high amount of sugar. However, as compared with school children or adolescents, food intake of toddlers may depend more on what is offered to them by their parents. Therefore, the lower satiety of SCBs might not directly lead to a higher total energy intake in these young children.
The meta-analysis of Malik et al. 4 included only one study where SCB intake was assessed in preschool children (1345 children aged 2-5 years), which did not find a significant association between SCB intake and weight gain after 6-12 months. 8 Thus the effect of SCBs in early life might not be the same as the effect at a later age, and there are no studies on SCB intake immediately after the weaning and lactation period. We examined the association of SCB intake at 13 months of age (including fruit juices, fruit concentrates, lemonades, softdrinks and sportsdrinks) with repeatedly measured BMI from 13 months of age up to 6 years of age. Additionally, we examined the associations of early SCB intake with dual-energy X-ray absorptiometry (DXA)-derived measures of adiposity at age 6 years (total fat percentage and android/gynoid fat ratio). described in detail. 9 Briefly, mothers living in Rotterdam, the second largest city in the Netherlands, with a delivery date between April 2002 and January 2006 were eligible. Midwives and obstetricians informed eligible mothers about the study at their first prenatal visit in routine care. This study was approved by the Medical Ethical Committee at Erasmus MC, University Medical Center, Rotterdam (MEC 198.782/2001/31) . Written informed consent was obtained from all participating mothers. We restricted our analysis to Dutch children, because the Food Frequency Questionnaire (FFQ) was designed for dietary assessment of a Dutch population and was validated in Dutch children. Dutch is defined as two parents and four grandparents born in the Netherlands. The FFQ was implemented in a later stage and was therefore available in 71% of the total population. Children without information on SCB intake at 13 months (n = 1775) or BMI at any time point (n = 69) were excluded. The population for analysis consisted of 2371 children, of which DXA scans were available in 84% (n = 2001; Supplementary Figure S1 ).
Dietary assessment
At the child's age of 13 months (median 12.9, interquartile range 1.2 months), the primary caregiver (mother 86.2%, father 3.8%, both 9.8%, other 0.2%) completed a 211-item semi-quantitative FFQ. 10 The FFQ was developed in cooperation with the division of Human Nutrition of Wageningen University, the Netherlands and was based on an existing validated FFQ developed and described in detail previously. 11 This existing FFQ was modified by only comprising foods frequently consumed during the second year of life, according to a National Dutch food consumption survey in 941 Dutch children aged 9-18 months. 12 The final FFQ was validated against 3-day 24-h recalls carried out by trained nutritionists in 32 Dutch children living in Rotterdam, the Netherlands, who were representative of our study population. 10 This validation study showed the following intraclass correlation coefficients for macronutrients: total energy: 0.4, total protein: 0.7, total fat: 0.4, carbohydrates: 0.4, and dietary fiber: 0.7. 10 For the current study, additional analyses were performed on this validation study to calculate an intraclass correlation coefficient for SCBs, which showed an intraclass correlation coefficient of 0.76 for SCB intake. Total SCB intake included intake of fruit juices, fruit concentrates, lemonades, softdrinks and sportsdrinks. As recommended by Willet et al., 13 SCB intake was standardized for energy using the residual method, which reduces the magnitude of systematic measurement error and removes extraneous variation in SCB intake. 13 However, as energy can also mediate the association between SCB intake and body composition, analyses were also performed without energy adjustment. Total energy intake included energy intake from all food items that were consumed, including formula feeding and breastfeeding. Only 6.8% of the population received any breastfeeding at the time of the FFQ. SCB intake was categorized as low, medium or high based on tertiles of the total population, and cutoffs were thus the same in boys and girls. Median (energy standardized) intake was 3.1, 8.0 and 14.9 servings/week for low, medium and high intake, respectively. One serving was considered to be 150 ml.
Body composition
Well-trained staff obtained the child's height and weight during periodic visits to the community health centers, based on the routine health-care program. We included measurements from 13 months up to 48 months of age, with a median number of four measurements (interquartile range two) available per child. At age 6 years, all children were invited to our dedicated research facility where weight and height were measured (without shoes and heavy clothing) using an electronic scale (SECA, Almere, the Netherlands) and stadiometer (Holtain Limited, Dyfed, UK). Body fat was measured by DXA scans (iDXA; General Electric, 2008, Madison, WI, USA). 14 Percentage body fat was calculated as 100% × (total body fat mass (g))/(total body mass (fat mass+lean mass+bone mass) (g)); android/gynoid fat mass ratio was calculated from predefined regions (enCORE2010) as (abdominal fat mass (g)/fat mass around hips, thighs and buttocks (g)) for which age-and sexspecific s.d. scores were calculated. For BMI, age-and sex-specific s.d. scores were obtained using Dutch reference growth curves (Growth Analyzer 3.0, Dutch Growth Research Foundation). Children were classified as overweight according to age-and sex-specific cutoff points from the International Obesity Task Force. 15 Covariates Information on maternal and paternal age, maternal educational level (only primary/secondary school or higher), household income (o2200 or 42200 euros/month), maternal smoking (never, until pregnancy was known, continued during pregnancy) and folic acid use (start periconceptional, start in the first 10 weeks of pregnancy, never) were obtained from questionnaires during pregnancy. Maternal body mass index (kg/m 2 ) was calculated from weight and height measured at enrollment. Maternal comorbidities included pregnancy complications (pregnancy-induced hypertension, preeclampsia and gestational diabetes) and prepregnancy comorbidities (hypercholesterolemia, hypertension and diabetes). Information on pregnancy complications was obtained from birth records after delivery, and prepregnancy comorbidities were assessed by questionnaires at enrollment. Gestational age at birth, sex and birth weight of the children were obtained from midwife and hospital registries. Information about breastfeeding (never, partially in the first 4 months, exclusive for at least 4 months), timing of introduction of complementary feeding (0-3 months, 3-6 months, later than 6 months), history of cow's milk allergy (yes, no) and hospitalization in first year of life (yes, no) were derived from questionnaires at 6 and 12 months of age. Television watching (less or more than 2 h per day) was used as a proxy for sedentary lifestyle and was derived from the questionnaire at the age of 2 years. Total energy intake and intake of sugar, confectionary, cakes and pastry were derived from the FFQ at 13 months. Participation in sports (yes, no) was derived from the questionnaire at 6 years of age.
Statistical methods
We used linear regression to assess the association of categories of SCB intake at 13 months (independent variable) with age-and sex-specific s.d. scores of BMI at ages 2, 3, 4 and 6 years, percentage fat mass and android/ gynoid fat ratio (outcome variables). Trend tests were performed using the categories as a continuous variable. As there may be sex-related differences in factors associated with obesity, 16 we tested for a possible interaction between SCB intake and sex. Interaction was significant (P-valueo0.05) in our crude model for BMI, therefore all analyses were stratified by sex. Three multivariable models were analyzed: Model A only contained age at the measurements, model B was additionally adjusted for socio-demographic confounders, and model C extends model B by also including the child's dietary and lifestyle factors. We considered model C as our main model. Selection of potential confounders was based on literature or if they changed the effect estimates of our univariate model with SCB intake and BMI with ⩾ 5%. 17 Analyses of android/gynoid fat ratio or body fat percentage were adjusted for child's height (s.d. score) at age 6 years to account for child growth. To estimate BMI (s.d. score) development over time, and taking into account that BMI measurements within subjects are clustered over time, 18 a linear mixed model 19 was fitted, including the covariates from Model C and interaction of SCB intake categories with age, with random effects for the intercept, age, age 2 , age 3 and compound-symmetry correlation assumption and with all BMI measurements from 13 months onwards included in one model. The Bayesian Information Criterion and likelihood ratio tests were used to find the best model. To reduce potential bias, missing data were multiple imputed 20 (m = 5, for details and results: see Supplementary Tables S1 and S2) . Analyses were performed in each of the five imputed data sets separately, and final results were pooled. In the linear mixed model, only observed BMI measurements were used. As there is inconsistency throughout the literature regarding SCB definition, additional analyses included investigation of different definitions of SCBs (excluding fruit juices and including tea with added sugar). New (energy standardized) tertiles of intake were constructed for these definitions. Besides analyzing BMI, we investigated height and weight separately. Logistic regression was used to estimate the risk of being overweight and the risk of being in the highest 10th percentile of body fat percentage and android/gynoid ratio. Energy standardization was performed to reduce the magnitude of measurement error and to control for confounding. However, as energy is also an intermediate in the association between SCBs and body composition, additional analyses were performed without energy standardization (that is, using absolute SCB intake) and without adjustment for energy as confounder (that is, model C excluding total energy). A P-value o 0.05 was considered statistically significant. P-values were rounded to two decimals. P-values o 0.01 were reported as o0.01 instead of the exact P-value. Table 1 shows the characteristics of the 2371 children and their mothers. Mean total energy intake (kcal/day) was 1343 in boys and 1268 in girls. SCB intake explained 11% of the variation in total energy intake. Distribution of children across categories of intake was similar between boys and girls (boys/girls in low intake 392/394, in medium intake 393/399 and 398/395 in high intake). Mean BMI (kg/m 2 ) at age 2 years was 16.7 in boys and 16.6 in girls and decreased to 15.8 in both the groups at age 6 years. At age 6 years, 7.1% of boys (n = 70) and 12.1% of girls (n = 123) were overweight. Mean fat mass percentage was 21.4% in boys and 25.8% in girls. Table 2 shows that in girls higher intake of SCBs was significantly associated with higher BMI s.d. scores at ages 2, 3, 4 and 6 years. High intake was significantly associated with higher BMI s.d. scores as compared with low intake, and there was a significant linear trend Sugar-containing beverages and child body composition over categories at all ages. In contrast, there was no association at any of the time points in boys. Supplementary Table S3 shows absolute values of BMI (kg/m 2 ) and various adjustment levels. Figure 1 shows the longitudinal relation between SCB intake at 13 months and BMI from 13 months up to the age of 6 years as the difference in BMI (s.d. scores) for medium and high intake compared with low intake. Overall, there was no significant difference between trajectories of BMI in the three intake categories (P for interaction of SCB intake with age, all nonsignificant), but the moderate intake group became closer to the reference group of low intake. Girls with high intake had a higher BMI, which remained higher up to 6 years. However, after adjustment for within-person correlation, BMI was not significantly different across intake categories (high versus low, P = 0.11). Table 3 shows that there were no statistically significant associations of SCB intake with body fat percentage and android/gynoid fat ratio. However, we observed a borderline significant association between high SCB intake and higher android/gynoid fat ratio in girls (s.d. 0.14 (−0.02; 0.29) P = 0.08, versus low intake). Different multivariable models are shown in Supplementary Table S4 .
RESULTS

SCB intake and BMI
SCB intake and body composition
Additional analyses
Our analyses for weight and height separately showed that in girls SCB intake tended to be associated with an increase in both weight and height ( Supplementary Table S5 ). In boys, there was no association with weight (adjusted for height), but a positive association with height (P for trend o 0.05). Boys with high SCB intake at 13 months (versus low intake) had 0.14 s.d. increased height at age 6 years (+0.00; 0.27). We observed no significant associations between SCB intake at 13 months and risk of being overweight or obese at the ages 2, 3, 4 and 6 years ( Supplementary Table S6 ). Also, we observed no significant associations between SCB intake at 13 months and risk of being in the highest 10th percentile of android/gynoid ratio or body fat percentage (data not shown).
After excluding fruit juices from total SCBs and construction of new tertiles, median (energy standardized) intake per tertile was 1.3, 6.5 and 13 servings/week. After the exclusion of fruit juices, the result for BMI at age 6 years in girls was 0.11 s.d. (−0.01; 0.22), for the highest versus lowest intake.
Of the total population, o 6% of the children (70 boys and 63 girls) consumed tea with added sugar. After including tea with added sugar and construction of new tertiles, median (energy standardized) intake per tertile was 3.2, 8.2 and 15.1 servings/ week. After the inclusion of tea with added sugar, the result for BMI at age 6 years in girls was 0.11 s.d. (−0.00; 0.23), for highest versus lowest intake. Additional adjustment for participation in sports at age 6 years had no effect on our results (data not shown).
The results of the analyses of SCB intake without energy adjustment are presented in Supplementary Table S7 (for BMI) and Supplementary Table S8 (for body fat percentage and android/ gynoid ratio). With the absolute categories of SCB intake and removal of energy as covariate, the results for BMI at age 2, 3 and 4 years were slightly attenuated, but the association with BMI at age 6 years in girls became stronger (0.14 s.d. (0.02; 0.25), for the highest versus lowest intake) ( Supplementary Table S7 ). The associations of absolute SCB intake with body fat percentage and android/gynoid ratio were also stronger, although still not significant ( Supplementary Table S8 ).
DISCUSSION
In our prospective cohort study among Dutch children, we observed that SCB intake at 13 months was associated with higher BMI up to the age of 6 years in girls but not in boys. Also, girls with high intake of SCBs had a tendency toward higher android/gynoid ratio at age 6 years, but this was not statistically significant. Our finding that intake of SCBs in children was associated with a higher BMI confirms results from previous studies in older age groups, as shown in the systematic review by Malik et al. 4 However, our findings extend current research by demonstrating that these associations already occur during infancy. Furthermore, we observed effect modification by child sex, suggesting that the unfavorable effects of SCB intake on BMI are larger for girls than for boys. This might explain why a previous study in preschool children, in which boys and girls were combined, failed to show an association between SCB intake and BMI. 8 The effect modification by sex may be explained in several ways. Abbreviations: BMI, body mass index; CI, confidence interval. Values are linear regression coefficients (95% confidence intervals) and reflect the increase in BMI s.d. scores for medium and high sugar-containing beverage intake, compared with low intake. Trend tests were performed using categories of sugar-containing beverage intake as continuous variable. Adjustments were made for age at measurements, gestational age at birth, birth weight (s.d. score), age of the mother and father, net household income, maternal BMI, education, smoking, folic acid use, prepregnancy and pregnancy related comorbidities, child hospitalization in first year of life and history of allergy to cow's milk and child's intake of sugar, confectionary, cakes and pastry, breastfeeding, age at introduction of complementary feeding, total energy intake and hours of television watching. Additional adjustment for participation in sports at age 6 years, and different definitions of SCBs, did not change the results. *P-valueo 0.05. a Median intake within the category, energy standardized using the residual method and fixed to an intake of 1306 kcal/day.
First, the satiety effect of SCBs might be different in girls and boys, which could make girls more susceptible to overeating when consuming SCBs. In an experimental study among young adults, it was observed that males had a good caloric compensation when eating a meal after drinking a SCB, whereas females had no such compensatory mechanism and therefore consumed significantly more calories in total after a SCB. 21 Another experimental study also observed poor caloric compensation after SCB intake in females, as compared with males. 22 To our knowledge, this has not yet been studied in children, but a recent study in school children has found that serum ghrelin (an appetite-stimulating hormone) was associated with adiposity in girls but not in boys. 23 These studies highlight that it may be of importance to study gender differences in satiety responses and the relation of dietary factors with body composition. As a second explanation, we speculate that boys better compensated their energy intake by having a higher energy expenditure, based on higher resting metabolic rate or higher activity-related energy expenditure. We partly adjusted for sedentary behavior (television watching) and performed sensitivity analysis with additional adjustment for playing sports at age 6 years, but this had no effect on the results. Although we observed no sex differences in television watching or playing sports, energy expenditure might differ between boys and girls in our study. Another explanation might be that girls have different growth patterns and differ in body composition already at a young age, with girls having a higher percentage of body fat. 24 It could be hypothesized that there is an interaction between SCBs and body fat and that the effects of SCBs are stronger in children who already have a higher body fat percentage. Indeed, we found that at age 6 years girls had a higher body fat percentage than boys, but further studies using detailed measurements of body fatness (for example by DXA) at an earlier age are needed to address any potential interaction between SCBs and body fat and gender differences. In addition, the effect modification by gender might be a chance finding in our study, hence further replication of gender-specific effects may be warranted. the linear mixed model, with random effects for the intercept, age, age 2 , age 3 and compound-symmetry correlation assumption. This model takes within-person correlation of BMI into account and included all BMI measurements from 13 months of age up to 6 years of age. Trends of BMI (s.d. scores) are plotted for medium and high SCB intake, as compared with low intake (fixed to zero). Interactions of intake with age were included in the model and P for interactions for boys were 0.24 (medium intake) and 0.94 (high intake) and for girls were 0.11 (medium intake) and 0.69 (high intake). Adjustments were made for age at measurements, gestational age at birth, birth weight (s.d. score), age of the mother and father, net household income, maternal BMI, education, smoking, folic acid use, prepregnancy and pregnancy-related comorbidities, child hospitalization in first year of life and history of allergy to cow's milk and child's intake of sugar, confectionary, cakes and pastry, breastfeeding, age at introduction of complementary feeding, total energy intake and hours of television watching.
Trajectories of BMI were not different between the intake groups. Girls with high intake at 13 months had higher BMI, which remained higher up to 6 years, but this relationship was diluted after correction for within-person correlation, suggesting that the effect is partly explained by earlier differences in BMI. As a recent paper showed that parents may also change feeding practices in response to their child's BMI, 25 it is important to assess longitudinal relationships between dietary factors and body composition measures in children, taking into account earlier measurements of BMI.
Although we did not observe an association between SCBs and BMI in boys, we did observe that high SCB intake was associated with greater height in boys. As taller children are more likely to become overweight adults, 26 increased height in childhood could also be considered unfavorable. Interestingly, a recent study that studied this association showed that the height of boys aged 2-5 years indeed predicted risk of obesity in adulthood but the height of girls at that age did not. 27 In addition to the risk of obesity in later life, it has been observed that taller children have higher cardiovascular risk markers, independent of adiposity. 28 Therefore, more studies and longer follow-up is necessary before it can be concluded that SCB intake in early life does not have an adverse effect in boys.
The importance of calories from SCBs in the development of obesity has been well recognized, 29 and there also seems to be enough evidence to conclude that reducing intake of SCBs will decrease obesity. 30 Health policies trying to reduce the burden of childhood obesity have therefore focused on limiting SCB intake, but these interventions have mostly targeted school nutrition 31 and thus affect only school children. Currently, dietary guidelines do not contain any recommendations regarding limiting SCB intake in preschool children. 32, 33 Our results give further indications that toddlers should also be targeted in prevention programs.
Although parents generally consider lemonades and soft drinks unhealthy for their children, 100% fruit juices and fruit concentrates still have a healthy image and are even being used as a substitute for fresh fruit. 34 The FFQ that we used only specified fruit juices and not other nutritive beverages, so we could not separate fruit concentrates from non-nutritive beverages. We therefore did not know which exact types of SCBs were consumed in our population. For example, we did not know how much sugar was added to tea exactly, and we were not able to separate 100% fruit juices from fruit juices with added sugar. However, we additionally examined data from the validation study in Dutch toddlers, 10 and we observed that fruit concentrates and fruit juices were responsible for 496% of the total SCB intake, so these could largely contribute to the observed effects of SCBs in our study.
The large sample size, prospective data collection and assessment of a wide range of socio-demographic and lifestyle factors are important strengths of our study. Also, the use of a populationbased sample of young children facilitates the generalizability of our results. Furthermore, the longitudinal measurements of height and weight by professional staff and measurements of body composition with DXA scan are strengths of our study as compared with studies using (single) parental reports of child weight status. Although loss to follow-up usually is a potential source of bias in cohort studies, we had very limited loss to followup, with anthropometric measures being available for 497% of the children.
We used an FFQ to assess dietary intake. As a result, measurement error in dietary intake may be present. 35 Nevertheless, in a validation study of the FFQ against 24-h recalls, our FFQ showed an intraclass correlation coefficient of 0.76 for SCB intake, which is in line with previously reported results from validation studies on SCB intake in young children. [36] [37] [38] Also, we standardized SCB intake for total energy, which reduces the magnitude of systematic measurement errors and extraneous variation in SCB intake. 35 Nevertheless, it can be argued that total energy intake may be an intermediate in the analyses between SCB intake and body composition as it has been shown that total energy intake mediates the effect of SCBs on body weight. 4 For that reason, we performed additional analyses without energy standardization and without additional adjustment for total energy. We indeed observed in these analyses that results were slightly changed in both positive and negative directions, suggesting that both measurement error and mediation by energy intake may have existed. With the use of the residual method, systematic measurement error due to total energy has partly been removed, but random error may still be present, which might have led to an underestimation of the true effect. 39 Abbreviations: CI, confidence interval. a Values are linear regression coefficients (95% confidence interval) and reflect the difference in total body fat percentage (s.d. score) or android/gynoid fat ratio (s.d. score) for medium and high sugar-containing beverage intake, compared with the lowest category.
Trend tests were performed using categories of sugar-containing beverage intake as continuous variable in the model. Adjustments were made for age at measurements, child height at age 6 years (s.d. score) gestational age at birth, birth weight (s.d. score), age of the mother and father, net household income, maternal body mass index, education, smoking, folic acid use, prepregnancy and pregnancy-related comorbidities, child hospitalization in first year of life and history of allergy to cow's milk and child's intake of sugar, confectionary, cakes and pastry, breastfeeding, age at introduction of complementary feeding, total energy intake and hours of television watching. b Median intake within the category, energy standardized using the residual method and fixed to an intake of 1306 kcal/day.
Because of the observational design of our study, we cannot conclude that SCB intake is causally related to higher BMI. However, we took many socio-demographic, lifestyle and nutrition factors into account. In addition, the causality of the relation between SCB intake and body weight has already been established by randomized double-blind intervention studies in school children, adolescents and adults. 4 Given this previously reported evidence of a causal relationship between SCB intake and body weight in school children, our study suggests that the same relationship is also present in preschool children, even though they are depending more on their parents regarding their food and beverage consumption. Considering the evidence that decreasing SCB intake will reduce obesity, our study indicates that public health policies trying to limit SCB intake should also focus on children aged o 2 years, a group which is currently not included in dietary guidelines. 32, 33 To our knowledge, this is the first study to assess the association between SCB intake before 2 years of age and body composition during childhood, with repeatedly measured BMI. We conclude that, in girls, SCB intake at 13 months is associated with higher BMI up to 6 years of age. A gender interaction in the association of SCBs with BMI has not been reported previously and should be replicated before final conclusions can be drawn. Nevertheless, our results highlight the importance of diet early in life and suggest that recommendations regarding limiting intake of SCBs should be made already at an early age, before consumption of SCBs starts (for example, before weaning).
